Competitive substrate inhibition in the histochemistry of cholinesterase activity in Alzheimer's disease.
We used acetylcholine and butyrylcholine to competitively inhibit the cleavage of acetylthiocholine or butyrylthiocholine in plaques and tangles of Alzheimer's disease. Butyrylcholine was much more effective than acetylcholine in reducing the histochemical reaction for acetylcholinesterase not only in neuronal fibers, but also in plaques and tangles. This is in keeping with biochemical data on acetylcholinesterase and supports the existence of true acetylcholinesterase activity within plaques and tangles. However, 2-4 times higher acetylcholine and buturylcholine concentrations were necessary to inhibit the plaque and tangle bound enzyme. Together with the previously reported different pH optima, this suggests that the plaque- and tangle-bound acetylcholinesterase may represent an altered form of this enzyme.